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y?z.®mffim*ffitcTq. (fit, p<q) tr^©?? 

ft^ftCA^-^BKttJSbT, ??f^Bi:, d©??^ 
etifiS«S^bT*S98B5>U>^»!llRafliJ*»&r 

Yb -T £ © c ffiffl r a BuiBft^fb t 1 - tMu * 5* f tt«itf $B 

Hf«©A;fc7*— *Bfc#b"t«U *BC*WSb 
X«ttSftT^S**l**l©i3-9B*NRZ I*»bfc 
{§^#j£*itt fcftSi^t flWfitfffl mx % tlX *5 5 , 

immm2) p= 8, q = 1 5T-<fcoT, s5g3v>b 
>^*lWIBSiytt* ^§I4NRZIIElLfeif©i 
/h^>b>^*#3T (fib, Ttt??^B©^**;Hf 

i: -r a sisRiM i S3«® mmum. 

V^fWIR«fllJ*ai&-rq (fib, p<q) KvbCDW 

*BC^ftr«k*Cs «»(Z>ffiF^B*iUSB^bT 

* Hu!Bi?T5£© 9 > v > mrnrnm ? eft* 
it-tzmmmmx-fr^x, 

#> t & © x a 5 s - * m * n ^ i b f a © t « -r a m tm 
£ <?> t m%mm<D / ft i %fc ; r-7)\s(D *> %o»jt©«f*ft 

-^ICMlTli, Xti'r— tmiZttlfoVXteMZtiX 
V^*-**l*il©«F*B*NRZ IS&bfcM^tf&JItt 
i:*5<fcdt:^f : #B* I S!lST«.nfe«^i:*oTV%SC 

Iil5)<ii4] pt-j l-©A;£>7 I -*B£Br5£©7>L' 

>y^«JR&«fllJ<£«fe1-q (fib, P<q) KfKOKf 

^Bt^F^b-TSiiftC, nil«©«F^B*B««-&bT 

* bus B3f £® 5 > U > WR«fl« £ St 1" <fc ? C 
-fbt-S^m^MT-fe^T. 



JfobT, W^Sfcx C©«F-tBtifiSf|g^bT*ilffl7 
tt * © A*> 5*- * B * T a © C ffiffl t £ UfBft 

-^iCWbttt, A*7*-*fiC#«bT«ll!;**lT 

v>4-e*x-en©^B*-N rzi ^&bfe(i-s§#jffl«fe 
h a z <*. a £«f*b#w ate. nfc-flwt «9-c*i, 

BulBAr^© A^J 7^- * B *.«F *Hb f £ R fc iuf B*? S ©ft 
^-fb^-^l/iiMIBflfeC^ffl^F^b^-^I/t^DS 

v$j®*fr5 <t -5 caaasibT^flj-r aa&^a* 
m ^. c t *®wl 1 1 z> %.mmw.o 

[stsRip 5 ] pC'j h©A2r7*— *B*/9f>£ffl7VU 

>^^WIRafllJ*»fc'rq (fib, p<q) KvhOW 

.fb-ra&iis&HTfeo.Ts- 

SuSB^^bT 1 — ^Hi, ^tv^ttOATJ^-^Bt^ 
/Sbt, ^Bh> d©«F*Bfcifi»IS'&b , C««lE7 
> 1/ >^MB«ail*»fcrJ: 3 *«©^B4^Sfc 
»t*©A*7*-4'B*!SF^b-r.«OK:ttffl-raBlE«F 

$ CBuiB«a©^F^'fb7 i -7;i/© d *.©^^©^F^{b 
^-^^©^©ft^bx-TWi, ^^©AjjT 1 
-^BtSbttts A*7*-^Bfc«Jtebr»l(i*iT.T 

h*5J:'5C^B* s »ISTe.tife»fiKfc*oT*!), 

«kA*9*-^Bfc.#flfc»&*^ A^^-^B^iJIBm 
^©A^T^-^BT-fc-DT, *>ottSMH«#ltHB«f«© 

aaffiffl«*s©*ij*iis*casr3^'r x ^sxj* i o©^ 

•^■fb^-^l/A^B^oy^XfticA^^-^BtMJfe-r 

*nrz i**bfe«9oDs v©i»w*B«-rai»» 

BtilBD S V©«HP©B?*«AS/h$ i^O^t^ ^t'J tc|B 



- 2 - 



!f$W2 0 0 0-2 8 6 7 0 9 (P 2 0 0 0 - 2 8 6 7 0 9 A) 



yirxmmmmzmzTci (<su p<q) t-no^ 

A*2ftsf^B£{g*f-rsfe«>i:A;k7 ; -*B£ft*f 
<b bfel^£^£ttfem»©:3- Kx-^i^ffl^s £: 

BfCttjfobT, EHfBh, C©??^BH[fiJgiJS^bT* 

ft a fe » t #© x-h ?— z e * w<Hb -r * © t z 

BU eBltiifcffi 3 — h* ?>© "5 *> ©^© 3— Kf- ^ 

;i/tflfe©!Rf^©3— H^-^Hi, mfemXfijT— ?m 
fcJtLTHu Aa^-'^BCttJfcLTBttSft-C^S* 
n*ilO«F9B*NRZ I*«Lfce^#a»atti:«:* 

«F©W#B©L S B<l»Jffl-lf D v >ft£^Hvt&©f3-t 

i: Bff©^F^Bh S BU©ft^B *&m?Z Z. £ t 

[Il^<®7] pKy h©A*7 ; -^i§A s ^©5'>l' 
>^«HR«llJ*»fc-rq (fib, p<q) tr^h©^F 

b T HiJIBBf S© 7 > l< > ^^©JIR^fliJ £ SSfe "T «£ ? 
tc^f^b^tiTVASq try hc^iipt^ h©A;t; 
^-^Bcam-rsaswiBiffcoT, 

<bb&BJcfflv^tifc««t©3-K5 1 -7 p ;i'4(i^., m 
Ht 1 — ?vni, -ett-etifflA^T 1 — ^Btc^f*& 

b-Tv W^Bfcx ^©^BtitglS^bT*)Hul37> 

(C^CA^^-^B^^F^b-rSffilCffiffl^-SBuiB^- 

©3— K^— :7Vi>©-5 *>©1$5gffl^ — b*^— ^;t/i;flfe© 

tt\ A^-^BCtt/fobTlSiiW^tiT^S^ft^tt© 
^ffg* N R Z I g& bfc«*#a»«tt h a <*. d tcft 

HU©?3^B©LSB<a©-tfn7>micS-3VNT, &©?Sf 

^B©Hnt)ffstt^#^*^m-r5^ai^i:> 

£ ^Ttt&S^f £ IliB -r s gams h s 

% fit x fc c t i ®wl 1. 1 a ansa o 



>^XM(RaiU*^fc-rq (lib. P<q) Kyh©ft 

^Btft^<b£ftTi^.5i:«»c, iiul£©ft^B£iHgi8 

^bt *.iof3m^©7 > i/ yv7>ftmmm*mz-?& o 
(c^^fb^tvrv^q c» ho^SSpK-y h©A# 
5*- * b £ mm* z 'am* mx & o t , 
^©^B^^F^bbfeKtcfieffl^nferj-Kx-^i/ 
fc^-ftfffiS^SWbT, i!u©*?H§Bi:&©?^B© 

ytfTstommwumtzta (fiu p<q) t-^o^ 

^Bfcft^b^txTv^fc&H, «i&©ft^B£iI&*S 
£ bT % BUeBm^© 7 > U V^fgM^HiJtffifc-f <fc -5 

^ffl^BS^^bbfc^lc^ffl^tvfen-HT 1 ^^ 
mi BUm^K * £ ©l*<i#^ t BfJ©ft^B t * m ^X '& 

OTMW^—^l'tt* Buffl^F^Bi:a©^^B©tt^S 

^twjCbTftt^-^Btfsaisn-cv^acttiWR 

tiiStcIBlO] pbf-v h©A±(7 i -^BS:m^©7> 
i/>^*JIS«IUtBfe1-q (fib, p<q) fvbffl 
^BC^f^b-rSiittt; mi*©^^B4iI^ie^b 

t * buib^s© 7 > u > yzmmmm z mtz ? a 3 c^f 

^{b^nfc^F^B^NR Z I^^tLTlB^^tvTV^ 
fBSSfr^ifcoT, 

tt, ^n-e-ncA^j^-^Bt^jSbTx ^gt, c 

©«P9BtB»IS^l/T*«IIB7>l/>^«RiaBiJ* 
SSfc^A 5 ^ife©^F^B*?f Sfcto t«©A*^-^B 
* ^b -f 5 © C ffi ffl f -5 bu IB n ^b - ^ * ^ ^« 
SltS^i:**S<sftb, ^? > t:BuiB«ISffl^^<b7 i -^;i'© 

#J&bT*g*rt£ftTV>3*ft-etl©ft-«fB5:NRZ 1^ 
b fc«^^i£8Btt t * 5 «k d t ^F^B tfB S T & ixT 

BtifB^CA^^-^S^^^bl-ai^tBtjSB^©^ 

^b7 L -> r ;i'* s }g^^nTv>2)®^-c«, buIB^©^ 

mby- - t BMlBflfe©^©^<b 7 s - i: 4 SS:t 
jitFi-rSCttJ; DSV®i^^$:^f^^**s^>^^b^ 

^Sli: -rstBS^i*:. 

[W^lSll] P = 8, q= 1 5X-&-OX. b5I37> 
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YMW > SA7>b>^**U 1 TT-fcSCiift 
«f«i:-rsaB*JHl 03B«©8BattE#. 
[JBlfiOttli&flllll] 
[0 0 0 1 ] 

[ 0 0 0 2 ] 

[ft*©**®] -ttfc, *5*-f b 

l* ft) ©f&JBS* i>ny^B*tfflb-?>-f £A>£g7C7>b 
>^v* (SAtfy hX«7> Hft) cDfSJPlv 

»£E«f ft «f o «fc a 338«# ft 811 b X ttl* £ ft a &5 
Clffl»iRft8Sfe-r^*©^W*S©5*), g'h 
7>b>y^ft3T (T=?-**;i/try h©JiJ$) > § 
*7>u>^;*ft l l Tkbfe*©tc, CD (n>^ 

b • x-f *£) Cfflbi£>ftTVi-5E FM (8-14^ 

§11) UR-Vs dvd (:r^#;v • -y-^-f ;u • t*^ x 
^) fcra^£ftT^£EFM + 7?5£* J 7a£ftTV'>.5o 

[0 0 0 3]|5ffflEFM^T-lt 3Kyh©7-f 
>!?E'H^lfcK, 5>P>^^^JK (RLL) 
©»IURLL (2, 10) C±D rij t rij oofS© 

r 0 j '#2fflJ2A±*»-=>l 0fflWTC*a«t5 8 tfy b 

-HftttijnbfcgL ltt«a2 06D«f^*«^U&«^fc 
•feRLL^SiJ (2, 10) SIfctJ;?(:DSV (fy 

^->©3 try hov— bftji&b-t\ c© 

V-^^tfv hfttf-bT 1 bffiF^IBftjMSbT 1 

7Ey hW^BfcfcifcU JkV^TfCilftNRZ I a»U 

[0 0 0 4] «#OEFM + *SCTftt, 0«*.«*H¥8 
-3 11 0 0-5&«fc5*£naJ:3 t±ffiOV— 
y hftHwricsify h**— 16Kyf«F'5 
C«F^flS-r*. Cffl^iTt-ii, «F*flS5*-r^©l 6K 
yhffftt, ■loo«f^*«RLLaaU (2, 10) ft* 
fcU *oS9«<D2o©iWF^tlS^b3fe»^fc*RLL 

MRU (2, io) ft«fc-r<£5 tie** ft*. «F 

^b7 % -:7;U©-g|5#2fift£ftT:fc'K C<D2.Ifl3» 

^■(±. Wjfe-raw-^oii^jjsv^tD s v©«ft*iisjE 
c, ds v©8(bfi©*fcma* 5 x^^#iBg£ftT 

V>3. Ifeii^T, Cffl 1 6 try h^tCEFM+AS 



MU 1 7Kf hft^©EFM;65»U>):3-Mbb-h# 
[0 0 0 5] 

EFM + 75SCT*«±v EFM^St.fc'Jn-Mbb-h* 5 ^ 

FYbb- h ft*BTa*«5&s;i«Bi;ftTo 

fee. 

[0 0 0 6] ft^T?*fSW»4±IB«*«CDlBIB^Ic:B 
b^-^ft 1 6lfy bWHSCajHrSEFM 

S8I!£«. ^IS^M, Si^S, «ii«lEfllKVaBSU!K 
«t ft fl « -f S - ft I » i: f S . 
[0 0.0 7] 

[i£®ft/&?&<}-£fc«>©^l£] *IEWtt±i3g«ft^ 

So 

[0 0 0 8] 1. pKyKZ)X*r-i'g*fS07. 
i/V>^MRaiiJ«»fc-rq (fib, p<q) bTvh 

LT 4> BufBm^© 5 > b > </^*JfS^IiJftg§feT «* o \Z 
tz, iJfB&ft^fbT 1 — :?\>i>«\ *ft^ft©A;>j^-#B 

IB? > u >^x«yiaaiuft«ife-r a 5 **oOTBtii 
afe»c*©x*7*— ^Bftw^fls-raotftffl-rsa 

l3W^ft;y-r;i/ftwrttfll1lWBi:ft»«U $^£bu : 

i:flfe©«.^©^fls5 l -y;i/tt, Br^fflA*T-^gC 
MbTlix A^7 ; -^B^-»/iBb■r^Sffl^^^t:v^a^^^ 

Bftw^fls-rsBRciiriBW^ow^b^-^i/tfji** 
nti^iW^fcli^ filB^o^fb^-^i/tHuIBflfe 
©^©^Yb^-^i/fcftaifiji^-racfcfcAb, 

D S V#J«*ffvyec tfo^ffttSJ; a C bfc 3 i: ftiRr 

2. p = 8, q = 1 5T-feoTx iilB^ >b >^»J 
IR«RiJtts fffHtNRZ I*jfclfeOTC|*7>l/ 
>^x*53T (fibs T{i^B©^-v^;ubr^ hffi 

m) > i^7>i/>w*ii i Tct>&z.titftmt-r 

[0 0 0 9] 3. pe>>KDAAf-^g^©7 
>b>^*JPBaiiJftSSfc-Tq (fib, p<q) bfvb 

bT t)«HBHf^© 5 > b >y^*jn«iijft«fe-r «t a tc 
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ft^t-ra-gi^ET-fc^-c, xjiT-zm* filmic 
x ®j i« * « fe * J: o ft # © ft *b * » a fe n> t # © 

A* 5 s - * B* ft^{b f •& © 1" 5 bu IBft^b?- 
^fcjf^ttJStilBfcSte&b-tfc!), £*>£ituf31«!& 
©^^•fb^-^i/©-? ^©^©ft^br— ^;ufcflfe© 

i±, A^^-^Mt^ji&uTtSiW^n-coa^n^n© 

^ISNRZ I£&b;fe«^* s S£8itti:fta<fcoK?? 

*b ##] £ x h titamm t ft -=> t <^ s z. t * nwL t -r a 
guess g. 

4. pty h©A*7 : -^fS*3r^©.7>U>^^W 

R«B!i*»&-rq uau p<q) try hon^mizff 

«© 5 > p > yxmmmmzmz •? a o c»^ftt6« 
fasit-fc^t^ A^^-^^i^p^t^f^b-rsfc 

»©«F^fty— r;i/**RCBA, MIBftW^fliT 1 — 
li, *ft^ft©A*^*i§£*t*SbT, ft-ifBi:, - 

©ra#»tii«l6^bT*«[iB5>u>y:*iBl»Sfl'J* 

Jifc1- e fc5ft#fflft^B : £f#£;fc#£&fflA;tj7 ; -*B 
£ ft-t-fb-f 3 © icCEffl ? £ mJiBft^b?- 
MflMifctlMftb-CfctK * titiJfBI&jRO&^bT 1 - 
^;v© o *>©^©ft-<f fls? 1 — hflbffl^f^©^t^<b 
^-^;Hi> ^©A^-^BtttbTfci, X±=f- 

. Z I^bfc«^*SjgMtti:ftS<t^l3^F^lg* s #Jlt 
^ftfcStfStftoTiS b, iFSBSf^CA^T 5 — *B*ft 

9ft-r aw tisffiWjecw^ft^-^KisjBje* tit ^ 
©ft^b^— i: * d s v MW*ft o & -5 £ 

5. pfcTy b©A;fr7 i -£B£fW5£©7>b>^;*f6'J 

mmizmtzTci ceu p<q) w wn^mizn 

©^f^fgciis^b-r * siller > !✓ >^*»jir«iij* 
ffitzt «t d ft «©«f#b* s fc » c #© A^» t 1 - * e 
*^F^b-r s© cffiffl r 5 »ffi«F<Mby— ^* ^ftt 

*§titffii:£fS^bT:fc!3, «*6fcfS8BaR©W^flix— 
7;i/© -5 to^cw^b^-^fcflbffl^ffl^^b 
7>Ht, ^©A^x-^BtttbTJi, Xtif- 
tmicMfo bxtSffl^tvT v^-e-n-enoft^B* n r 

Z Ig:^bfc«^^33ft8§t4i:ft5<totc^lgA s t'ja-r 
£>nfcflfj£i:fto-t:f3!K guCA^x-^^^^F^bt- 



tlx A^-^B-PBOeBiW^OA^-^BT-fc^T, 
^ottBtSffi^HulB^^C^f^bx-^l/i^r^SA 1 
£W£-rs*"J£3M£i:, fl5B*l«*e©««8*fca-5 

v^-^:. aRxttiocft^fcx-^ipfcffl*©^;^ 

feft^BifBtrT-saiS©^;*;^ y t, iI§3&S©^ 
^pt^E •J^C•f^^^ , t^tBti^ttT^^S^f^5:NRZ 1^ 

ibfeitoD s v©^«]*iBe-r5ms(©D sv/t 

>J iilBD S V©^©^^* 5 ']^^*©^^^^ 
'J CIBiS^tlT ^ *«F^H*W.9ft5*— i' h bTSiR-T 

[0 0 10] 6. pt-> h©A^r— ^IS* 5 ^?^©^ 
>U>yx^JPg*IIiJS:SSfc^q (fib, p<q) t>n 
©^f^MC^F^-fb^nTV>Sil#tt. Iua©^-^ffi*ifi 

bt * BUSBm^© 5 > U > ^ ^»JK^fi!l 
«tot:^F^'(b$nTt''Sqt:>y Ko^ffiSpti'. h© 
A^^-^^tm^i-rsfssi^^T-feoT, A^^ns 

^f ^ fi a-t f 3 fc » ^ A t> 7 - ^ §§ * 8F ^b b fc m C 
ffl V^ ftfeia^t© 3 — Ft" — ffl buIB 

n^mt. Cffl^^fgtilgiS-&bT*HiII37>U' 

»:©A*7 ; -^gS*^F^'fb-r?.ffltffiffi-ri.Hui3=i- H 

3— Ht 1 — ^;v©3*)©^^©3— ^^hftbcixf 
^©3— Kt 1 — ^;K±, ^©A^Jx-^fgtMbX 

li, A^-^st^tjt&b-riSiW^n-rv^s-en-eix© 

W-^H* N R Z I ^ bfc^^^Utt i: ft 3 «fc -5 

■g-M^iysT^nx^t), Hu©ft^i§fflL sBfflofD 

5 >gtS^ V^T^©^F^M©Sl !) »Stt®S^?:tfeai 
t5i*ic, »©«F9B*»^ftbfel»fc««**tfc3 

-H^-^v^^-r^s^^^iiib, tk&ztitzttM 

#*k*ffl£ftfcttffl**fcB&©'»^«fcfr6S&©«F* 

7. ptfy h©A^37 ; -^ffiA s ^ffl^>^>^^^ 
K*l!iJ£g§fc-f q (fib, p<q) h©??F^i§fc??F 

^ib2ti-c^zt&\z, BOa©^ig*il^^bt* 
SrfBBfJt©^ > U >?zmW&M*fttz?£ o \zfi^<b 
ShtV^qCy h©??^i§£ptf y hCA^^-^B 
k:aP|-rsail^ST-$.oT, A^^iXS^F^BS:^ 
■r3fc#tCA*x-*IS£ft^<bbfclSlCfflV^tlfc}t 
IS©3- K^— SulBSn- Hx— -7Mt. 
^ti^nfflA^^-^BicMJi&bt, ^^Bi:, Cl©^F 
MC iSg^^ bt * HUI35 > b >^^»J©MI'J5:8Sfc 
•T«t -5 ft*©^F^B5:f#Sfe»t^©A^x-^iS*^F 

^bt-s©nffiffl-r2>B5i33- b-x-^^^rtt^ft 
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bfe«^*saiatt tfc a <t a cu-tsgtfiy^T tit* 

tK iiu©^fg©L SB#Jj©-fc?0 7>JI£S-3^T, & 

©ttB#*fc»IB»a*Bfr fc«©ft^B ' 

fcfc^TfisB&f&On-F^-lTVl/^SIU itu©ft 

RS«fliJ?:«fe-rq (fib, p<q) KfKOffBCff 
£tl/T^£qHi> l-fflf?f^fg£plfy t-CATJ-^-^fg 

T< B©ra9Bfc»©«5B©ttB»#fc»*b.T«# 
7*-*»i««**ii'rv^a^7 l -r;i/5e#j|RU, mi© 

mmwizmtc-tv «au p<q) K»h©»#Bc«F 
rniB^f « © 7 > b > 9* uwm\ * mtz + & -5 izn^t 

£ftTO£qlfy hffl^B§5:pt:>y.h©A*7 i -^B 

me cfigffl $ nfe ^ - h y - yjv & ^ -r * r 

Bfc*ffiwr«97 l -:/fl<4#BU fr©ff5B*&B 
■*-S«B*« ttfi«9y-7M*» hu©^F^ 

Bfc«fctt^B©ttB#*fc*tJ6b-rfW s --*B* 5 « 

[0 0 11] 10. pfcTy b©A*J7*-*S£ffi>£© 
7>b>^flfllSailJ*»&f'q (fib v p<q) K» 

^utt taiawjeo 7 > b > y ^fMimuii 4 mtz t ± r> 

JfobT\ WffBt, c©W^Btit8fi^bTt.fi9ffi7 
i&C*©A*7*-^B*«F^b-r«©tttffl1-*li([IB» 

(Dft%.<DttmbT-7M±. BfStfflA^-^BCSfb 

x(i, ^B^c?^^t^bTts^ft$^^Tv^s^•n ; en 

flHfB#»MT£ftT:fctU fulBfifr£©A^-*!g4 



^SB^Ctt, BulB^SO^^b^-^i/iiHulBfflJ©^ 

11. p= 8, q = 1 m$i7>U>97. 

mmmmits ^-9b*nrz i*»bfcfi^©a^7> 

v>#*#3T (fib, TttW-iJBc^v+^eyhJS 
B) , sA7>b>y*#i i Ttfftacki^at-j- 

-.SB#3U 0B«©ffi»R#. 
[0 0 12] 

• [&H©£ft©J&B] WT> 0It#lBbT*»WO* 
SE©ff«*S5iMr5. 0 1 tt**W©^B^S4«6ffl 1/ • 
fc7M*»E»BB©«*^**BBJ«B* 0 2 {±#35 

- h£B££B3£b©b 1 ©*asjBB4w-r^o * ^0, 

@3liELL (2, 10) ©»ffta©ttll*t*t 
KKH; 04l±l sttBott^fcy— r;i/©-»*jj*"r. 
KttB* .0 5(±0 4ic^bfeft^b^-:/;i/4fffcfcflf « 

11, 0 6-01 2tt*%WCfiSfffe3&:^-fb7 1 -7;i/ 
©SI 1 CD9GB^B*^-rMBB« ^ 1 3 ttft^fifllS* 
BPSWttttW^-afeao^n y*H, 014(±B2©^ 
ISI©^ttI**t7D-f + -h, 015J±* 
£ttCtt3gBSB*«fl! bfc5*4 >i»fi£sB<Dfl* 
^■T«B««H, HI 6l±*BBfc«4BBBBOBl 
©BBJBBtw-r^n y *0, 0 1 7 }±ttli?g||#§ffl5!L 
34^fBW30, El 1 8 ~0 1 9 titt^fflSl »3 a 3fi4 

BfflB*^-r7n— ^ + — K 01 5i±01 6 (±121 2 1 
tt#BBfc«3«B»B©» 2 0*B»«*^-r ^"n y 
^0, 02 2J±02 KD@.^T—7)V<D>r—X7 : —7)V 

[0013] 01 «±#3*B.3©Sfll?gM4{$ffi bfe^^f X 

t, t4 7.#&mmm 1 1±> iro^y^fl/ 

B**ffi««*2t:lB«-raBBTf**. fbT, ML^ 

mmm^* ^ftjn^n-riaaB* 2 ©ib^7 *-v«y 

FkbT8-l SBBS '(BBBB) 13ttB**n 
5. 8- 1 5BBS1 3T?«i, A**il5V-73-K 
4 8 Ify'hrtt^-HT 1 — 2 OfcttJfcStt, - 
©8 bCDV— 1 5t>y htgElfebTB* 
lB*1-4o f LT, £©8 - 1 5^i!i§l 3^^>tB^^ 
nfc«*ttNRZI£BBBl 4CAft£tU 
RZ IBBStVTGBBiWBBBl 5tJ:!)f3»B* 
2tCf3^£*l5o 8-15tiS13lt *B 

»woiMHii«)-wi©Bi'e* !) , mz.im2\zm 
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s*7>i/>^#3T, s*7>i/>f;*#i i fT5UA*«**a. cc-e»«fi50ktt, tt<Siif£S*© 

T£MR£*l&RLL (2, 10) ©ffiH»fliS©ttffi» ftttffl©tt#Bff**-J-<TJUT?ft 0» Sfi 1 if~SfInfr£ 

8tsuus. B©nrtc***iTv^* r 0j g^gjfflttti o ~tt«i (n- i) stgsT. %im~m 

rioj ©r^hu c©«*fc»©rt»ttfflfctts!iu n5uca»a©tt*o~tt» (n - i) *«i3TT, ^ 

rij©»*tt» ccow^fliScrtaiJttas^a^ufeB **okbfcffWT*a..*ut, ei©rll (2, 

fcia***ia«FH9»fc*a'r*. L-fca^-t, 0110; 10) »^<b»tti n*®**©-** RstraiAiii 1 

r ij i: r ij ©IS© roj ©»*«2ffljg)i±, 1 #©*t?!1 t-gatscttfT-ia. 

OlttTC&SRLL (2, 1 0) ©«BiJft^4«F^H [0 0 14] 

*CCO«f^ft«i>«.RLL (2 , 1 [Rl]. 
0) ©tt!R<£^*>v 8 try hffl^-^fg* 1 5 try b© 





1 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


1 


0 


0 


0 


0 


0 


0 


0 


0 


1 


0 


0 


1 


0 


0 


0 


0 


0 


0 


0 


1 


0 


0 


0 


I 


0 


0 


0 


0 


0 


0 


1 


0 


0 


0 


0 


1 


0 


0 


0 


0 


0 


1 


0 


0 


0 


0 


0 


1 


0 


0 


p 


0 


1 


0 


0 


0 


0 


0 


0 


1 


0 


0 


0 


1 


0 


0 


0 


0 


0 


0 


0 


1 


0 


0 


1 


0 


0 


0 


0 


0 


0 


0 


0 


1 


0 


1 


0 


0 


0 


0 


0 


0 


0 


0 


0 


1 


I 1 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 



»»H*6**SH»ff*J©H£tt©*©**R©2© ZtifibfrZ. 

»RT?**aci:#&*n?*>?K * (1) ©»*@*f<e [0 0 16] *tRR©W^fl3»©«RCo^T»^ 

A (max)*l. 4 5 5 8f$5Ct*?, a. RtRRfcRRttH l©»*Mb«**©**HW* 

log 2 (l. 4 5 5 8) =0. 5 4 tf *©«*Ctt8 b©X*«C»*-r*ffl 

«$5„ RLL (2, 10) ©«f*rt;R* ^fcfCMlA>^ 2 5 6 (2©'8R) W±©/<*tflH 

5 4-eifet), CtDl/-bWT.fflfif *3ft» ^©tB^^T** 2 5 6 ifi t» W±©ffl*yt*t8,fc 

4ffliU-bT©«*te«©R«ttWC*ft. *St* Rt* 4. IfttWtftCttAOl 5««^ # 

tKZZttftofrZ (£©»^ «F*fcV-H4 8/l [0017].' 
5 = 0. 5 3 3- • • fcfcS) . Lfc#oT\ RLL [R2] 
(2, 1 0) T-8 -qff«ff8i^ Q=15i9* 

00:OS7 040 027 018 013 009 006 004 003 002 001 SUM- 180 (2 5 6 

01: 083 057 040 027 018 013 009 006 004 003 002 SUM - 262 

02: 122 083 057 040 027 018 013 009 OOfi 004 003 SUM » 382 

03: 120 082 056 039 027 018 012 009 006 004 009 SUM = 376 

04: 1J7 0B0 055 038 026 018 012 008 006 004 003 SUM - 367 

05:113 077 053 037 025 017 012 008 005 004 003 SUM - 354 • • '(2) 

06: 107 073 050 035 024 016 01 1 008 005 003 003 SUM - 333 

07: 098 067 046 032 022 013 010 007 005 003 002 SUM - 307 

08. 085 058 040 028 019 013 009 006 004 003 002 SUM = 267 

09: 067 043 031 022 015 010 007 003 003 002 0OZ SUM -209 ( 2 5 6 

10:040 027 018 013 009 006 004 003 002 001 001 SUM - 124 (256 

[0 0 1 8] 5t (2) J±5£ (1) ©1 5^©fflh§tt« (0 0 : ~1 0 : fclBf) &ra*©;<*#a=RSiX* 
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So 

[0019] CCD^(2) ti5t 256jID©8£ 
5» ff-i' (= 0-2 5 5) CMLTs ±!3©tt<S 

roj , r 9j r i oj cttfo-?zn*sm<Dm 

b* 7*— t 1 — ^ X f U-^j "Finite-State Mo 
dulation Codes for Data Storage", B. H. Marcusftiu 
IEEE Journal on selectedareas in Communication, vo 
1.10. No.l, 1992^1Efc«W<**L"t^4«fcSfc* ttffll 



[0 0 2 0] 

ttB >"0j 



2 31!) 



3It) 
4 Jfi »3 
3ifi *3 

118 



rij 

tULi r 6 j 
ttJS i"8j 
r9j 
ri 0j 

JO 0 2 1] ttH r 0j , ri jN T6j, rsj, 
*r 9jx r 1 0j fcjg^LfeCilCJ: »K S£ (2) 

[0 0 2 2] 
[«3] 



rij 



T8 j , rg j , r i o j £SiRL 



"57 


40 


73 


7 


2 


1 


83 


57 


107 


10 


3 


2 


107 


73 


136 


13 


3 


3 


85 


58 


109 


10 


3 


2 


67 


45 


85 


8 


2 


2 




27 


50 


5 


1 


1 



(3> 



[0 0 2 3] d©it (3) ttffi roj 

roj ^ii^-r^^tfs 7*, jrjb ro j **>tt!is 

rij "sM&ir&'*Xlfi4 0*. ttJfi roj fl^ttm 
r 6j ^Mt§^^^7 3*. ttffi r 1 J *»6>tt 
B r 0j AMt^,;U^8 3#> ttffi ri 0j * 
hWM r l 0 j ^Mt^^U^ 1 *T?»SCk*^b 
tl^o LTx £<5D<fc"5£> ^&tt?S2:2, 3, 4, 
3,2, lilDt»fflt«»^ ^^hiVV^^b 

tt^ r 0 j " : : 5 5 2 a 0 
ttJB r 1 J ' : 8 0 3 « b 
ttM r 6 j : 1 0 2 51!) 



1) 



(4) 



V= (2, 3, 4, 3, 2, 

TV^ 2 5 6 V • • - • (5) 

roj > ri j N T6 j . rsj , rgj N ri oj £ 
^ft^ft2, 3, 4, 3, 2, 1 Iz^m^tzZtlzX 

S2£^.fc5fe^;** J »fcft£p 
[0 0 2 4] 



[12] 

(SWT©* Iff ©IP 
(frWT0)IB2ff©«I 
(fT^!lT(D^3fT©ffi 



57+40+73+7+2+1) 

83+57+107+10+3+2) 

107+73+136+13+3+3 



) 



ttffl ""Sj 

ttlBJl 0j 
CixiiSi (5) * 



8 1 8ID 
6 3 931 1> 
3 7 91!) 

[0 0 2 5] ^LT> CiXiiSi (5) «»fcLTlr>3© 
$^£#i!j£<J;oT> 8 if* bcDA^-^fi* 1 5 tf 

[0 0 2 6 ] ^UT, B*«tt« rOj *2ot4MML 
JvMi roij > ro 2j fcb&i:&* ttffi 
roij> ro 2 j *sHum*^B*l*^fc«9"i"4 



(*T^JT©£4fT0ft : 85+58+109+10+3+2) 
(fr^JT©£5fT©ffi : 67+45+85+8+2+2) 
(fT#JT(D£6fT©fa : 40+27+50+5+1+1) 

»»BC»LT#«*ff'5£fcC«fciK it4 15(0tt 

f*k ^CDtt^tfttJi roj ca*f *W9B (5* (3) 
<£>fgl?'J) (D-9*10IRT^to B4C^ 
T, «MA© r 0 lj - ri oj (i#iy&©^©ttlS£^ 
l N StffioD rooij-roiOj — tt* A*B*5< 
-To ^bTs 3?XLfe^^5©i« roj C»i 

&CDttB r 0 j C»»r*«F*fi, StfttB r lj x tt 
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ir6j, &m r 8j , rgj „ #<g ri 0j \cM 
&t £?3*§B©?t*>04 i:|5]1$&«?J&i:&^XV'>S. 
[0 0 2 7] 

[313] tt?§ r 0j -» ro 1 j , ro2j 
ttirij^rnj, r i 2 j . r i 3 j 
tMS r 6 j ^ r 6 1 j , r62j, r 6 3 j > r 64j 
#<g r 8 j ^ r 8 1 j , T82j. T83j 
tt<S r 9 j r 9 1 j s r 9 2 j 
ttiriOj-»riOj 

[0 0 2 8] Lfrb:&#?>, ^OiStlif-^W 

a: stt^t^bx-gpam^sft^B^fc* 5 . 8k 

y (-©A^x-^BfclttbX 2 5 6iIt)©HJ:fc1SHfB£ 

*;©«<§ ro 2 j r l 2j > tt<i <"6 2j ttHt 

At>m TO 0 1 j -C»ttttHU»fi r 0 1 0 2 

5j ."*afc*aj;Sfc*jasft"tv^._B«fc, 4MB 

&©7G©1*tg ri 3j > ttfll re 1 j % rs 1 j » 
H&flF*fi*Ul#U ^•i 1 Ja©5c©ttB r 6 4j , ttl 
T8 3j % Rtt rg 2j . tt<S ri Oj ttHIUW^H* 
th*btv>So bfctf^x, El5tc^-r<t-5t:, p]b?S 

fcrsfc» tt» "0" "6" ©7o©tt»fcffl« 

[0 0 2 9)4*, T-ocDtt^br-^KWlt-? 5© 

#JB--r*fe»Tf»D, tt«R..(«F*fls^-?>R) tig 
[0 0 3 0] @6~I1 2l*05C^bfeJ;5i:Utt 

»*ffl«*ff ■» &«©*«»" 0" ~" 6" ©?-^;v 
Sr-en-eft^bx^So 4*. A*Btt 1 oji ( r 0 0 
Oj ~ T2 5 5 j ) X^StU *t*a©ai*«F^iitt 2 
it (1 5lfy H tSSnt^S.'tfc, m^ft-^B© 

6" *S*r. --t*> «xlffl6l:iW 0" ©t- 
AA^ r O0Oj , r 001j ~ 

[0 0 3 1] 

[S4] (i) A2lB r 0 0 Oj tfcfbX 
000000000100000 #©4*<S" 4 " 
A#B TO 0 1 j £*fbX 

000000000100000 »:©#<i" 5 " 
(ii) X±m ro 0 2j tcttbX 

000000000100001 &©«<§" 0 " 
Xtim r 0 0 3 j tcttbX 
000000000100001 &©tt!S" 1 " 



[0 0 3 2] c©*3Cffla«F*Btt#ttffi-Cfi«b't 
£©A£x-*Bt:*fji&bXV'>a* 1 tiu #K>§ 

£-5k:£!l^XX^£©X-x tg^tCTUfflA^J^- 

* b £ «s £ f a £ # f s a • 

[0 0 3 3] ttii" 0" fcttffi" 3" ©#^-y 

^tfStlii:, A-hr-tm r000j~r038j 
fc»J6r**tia*ft#B*NRZi«BUfe«*tt, « 

mfsctsna-rij ©Rcpi&tttfftfc 

tt, 4f-^J:*«Ci*t6*«i: ttttH" 0" 
#a«*ft*»*tt, Sli©m*^F^B©LSB{SJ©-en 
7>S# roj ©*§£ t.Hi^ft-^BA 5 rij x- 

kftotv>6. KB" 3" ©t— 7 
7l/C*V^TB« X*5*-*fi ro00j~r038jC 

T2j kft*J:3fc (-r*t>"6ttl*«F#B* ro 0 1 j 
TJ»i;aiSfc) EBSJVCV^S. bfctfoX^ KB 
**3" <Ot— •ffytoXti'r— *B ro00j~ r 03 

8j t:»«r**ai*w*B**»t**«*«" °" ® 

y-^tSttSWU 8 -*! ro 0 Oj ~ ro 3 8j 
C#«**#ffl*«*Bfc3E».l'T*» NRZIM 

x*> ioir©a*»9B©**ctt«6H«tt*^* ! 
v. 

[0 0 3 4] BWl^ W 2" fc'tttt" 4" ©§:r- 
^Cilt4k, AJjT-tm ro 0 0j ~ ro 1 
1 j sv ro26j~ro47j k:^-ra#as*^^ 

itNRZIOH/feittt, p]b<}fBt£#M£fca«k 
;i/k**fcB»-T*tttti:bXttffl" 2" tfjllRSfta 

rij ©*§£- (•ffcfct.fflatt^B* 5 r l Oj x-l&fca 
«£) iifcoX^a. W 4" ©y-^fl/C 
*v^X<±, X^j^-^B rooOj-roiijM 

ro 2 6 j ~ ro 4 7j fc**«-*-*#ffi*«*Bli, M 
SBffl!J©-fe'rJ7>ft*s ri j fc-tea«tdt (^*t)*)tB 
^^f^B*s ro lj -«fi*aJ:3fc) i^B^^^XV^5„ 

[0 0 3 5] Ifctfot, tt» "4" ©y-^OA* 
x-^B roOOj ~ roi lj r 0 2 6j~ r 0 
4 7j CJk*flSi-J-**ffl*«F^fi**n*nttJB "2" 
fflr-^tfcinA^f-i'i ro 0 Oj ~ ro 1 

lj M r 0 2 6j ~ r04 7j c*tjfc-r3#tH*ra^ 

BfcSS»bXt», NRZ ISH«C07>ft4 ! 3T~l 1 
B "2" t^l^aX^^-^B ro 1 2 j ~ ro 2 5 j 
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v>&^©wu tKffi "o 8 s "2" (D^mmomtftmn 
x\gmtasa< **ci:*iw±-r«fe»"e*4. ^b 
t> r;i/tt±-r©»jtBratti*w^B©att 
#a» t & -a t v a *> Itf (* *t ^ tK & a i < «tt#a» t 
* a «k a £Ktt£ tit l^a o 

[0 0 3 6] £fe> 0 6-01 2t^t«ftftf-^ 
©t&Jt-fct, 1 5Ky>Hi*!RF^IS©LSB«CD-Bn7> 
«tH«UfilTI:wt41«©^-^ r 0j ~ T3 j 

[0 0 3 7] 

[S5] roj : L'SBffl©-tfa^>ft{iO 

^-^ rij : LSBfliJffi-tfn^vSfcfcl 
>r-* T2j : LSBfl|CCHfD5>fitt2A»f>6 
^r— ^ T3j : L S B#JCQ-b*D v>ft«7/(P^ 1 0 

[0 0 3 8] fit, =&^-X TOj ~^r-^ T3 j ic 

[0 0 3 9] 

[S6] ^r-XT0j^«i"0\ "1" 
>r-* r l j \ "2" , "3" 

T2j "1" x "3", "4", "5" 

>r-* r 3j "3" , "4", "5". "6" 

[0 0 4 0] flu c;Jxfc:S;*fev\ flIAfcf m«b*» 

[0 0 4 1] Z<D*.5lZtt^ib7--7)\'\ZttL-C, m%. 

mrnvtm **o" c^ta^t*— r oooj^ 

rooij-»roo2j (DM-Z-At>£ti%)B'&lcl&, 
X rij, T2j fc:o^t&©J;3&i!!t3 : £ ; ?f-5o 
[0 0 4 2] 

[*7] (1) r lj 

(1-1) A*5*— *B#. ""OOOj <0fc*a*W^B 

i:bt*tti "o" ©t 1 — 7;vcoo o o o o oooo l o 

0 0 0 0* s jI1R£*U &.<DV<mi± "4" tffftS. 
(1-2) A^-*BA S rooij ©h^ffi^ft^B 
iL LTtti "4" ©r— -^WDO 1000100000 

ooo o&miRatis #.<Dftmit "5" c^-ra. 

(1-3) A2l:r-*B# r 0 0 2 j ©i:3W:&i39» 
h LTttl "5" ©? — TVl'© 10000100000 
10 0 OASjilR^fts &©tt«?ii "1" t^ffTS. 

[0 0 4 3] 

[118] (2) T2j 

(2-1) \t> ; ?—t>mft r 0 0 Oj ©h^ttS^^f^lS 
£ btttJl "3" (DT-7M0 0 100100000 
0 0 0 0#SM*3*U *©tt^ii "4" C»frr*. 

[0 0 4 4] AJjT-t>m# TOO lj % ro 

0 2 j ©JIT-A^^tvai:, r 0j PU Hi 

:fr?5-sfBi> s >iiR£*v [nibttiiic&fT-raciiit&a. 

01 3{±f ©50,31*«itBS6«3t:>^-r i b©T?fet), fi^itr- 



2 OF*3(C(i0 6~01 2fc^Ufc<t-5^-t'(b 

2 o*e>m**ix*Ui*«f9ett» ^©a^t 1 -^ 
[0045] B2^fft%i mmmm) i3©«*j* 

T afcfe©^:*^ 'J ^^©Ja-g-^bt^a* 5 , * 

# < ©^^^^e >j -r a taffies 

£i:#t§a. £1\ PIS8ffi^^©X*7 r -^f§SC 
li:»Ltfflf-7;i/ (W^fljy-r^l 2 0©aiR 

ReDfiJMUflt) £jIJRbt*5<i &V^T?8lfv hCAft^ 
-*B.S C t tfA^fta !RF^IBa*?K*»*tt'lBEI 
■Bl 0 Oti^HCA^-^BSCt fc, ^F-^fbx-^ 

h-v* sings 1 i o--#6Wi&sft*$fc*Taa«F^B 
( c: d-etta*** nfe"«i«B«) £ <t -a r nfctt^ 

i:tS-^v«T4-ia©ai^^* s -^t:^*aA\ £fe 

«a«?&a t fca*»*iftitiu fttHis**^^— ^ 

7 b* VXMHSIS 1 1.0 i:lft*J*Jtlfc« 1 4 0 Cffi*T 

a„ 

[0 0 4 6] n^ifrr — ZffrT \* V 1 0(±d 

<Dtf>&li£mzm^Tffm<b^-7» 1 2 
*g£mt-ao dt\ ft^BS^J&*«fcai[H]B8 1 0 0 

©^aj^* s ng^&ife&j ©j®^-ic{±, n^it^-? 

-ot&a©t% ioii^fctt. ifftf-r;H2 0ii 
RF^syjas&i:t«t t) 2a«©^B*m*-ra. fb 

B«, rij ©ai^^Bfcur^^^^'J 

1 3 l£A;b;**U ffll** 5 ^^ r 2j ©ffi^-tBfcb 
T^^^<^ 'J 1 3 3}CA*$tia. Sfc. ft-ffigi«W£ 
**tfeditHlSSl 0 OOtfeaJ^* 5 r3g^K^b(-St 
&£a)j ©»^C(i> SF^fliT 1 — ^rHi/^*»* 

1 1 0lZ&t)mh£tl2>7YlsZltl-3-t'$>2>(?)X\ z 
0*fc^ai<*tVt\ : ^^-U 1 3 1, 13 3CPlb 

ffi^j^B^A^^na. 

[0 0 4 7] ilCl-CN «^'J 13 1 £t±v aiSCai 
* £ tifcijlP?© ffi^j^^-B i: B bu C A* $ ixfc 
r l j fflm^^F^B* s M«$tiT*5t)> ^t'JlS 
3Cli, 3i*fcjiJR^*Vfc^:T©m*^F-^i§i;ilB5tA 

r 2j ©ttt^ft^BtfStt^ftT^ao s 
fc, dsvm^^^e'j 1 3 otit .a*tssi*tvfc± 

Toaj^^BfcitBfltA^^tLfe^^ rij (DiHtin 
^BiP^ff ?>*taD S Vffl* s IB«^nT*5»), DSVS 

jm*»j i 3 2cit ascaAsnfejuftoUi*^ 

BfcilfFtA^^nfc^^ r 2j ©HS*^B*»?>f#6 

tuaD s v«* 5 i3tt$^Ti^ao fit, dsvs^ 

fU130, 1 3 2ti3tS^tlTVAa^DSVI±, 
ffiJt«gP 1 4 0 C&t&S fit ©$feM tt I D S V | 4Jt 

ti, n^mmnmm»Mtii\3imi oo^&m^ 
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/rm&tiu 1 5 o t£ti2r-f s„ * it, s&*tfg I d s 

V | ©'J^V^CVt^iliRLT. | DSV | © 

*'J 1 3 lXlil 3 3ffl^fcDSV 
StU/^'J 1 3 OXfctl 3 2©rt&£**l ; ?;M&*HI I 
DSV | (DibZ^HOrtZ** 'J 1 3 3 3U± 1 3 1 ©rt 
gtDS VStflM-t U 13 2Xlil3 0(D\ft®X-m%Wi 
i5, *©&, U 1 3 lX-l±<$mXj]$tlT% 

4-S]A;>j£tvr rij cDdi^W-tiitiD S v« 

JMtE'J 1 3 Otcfcti^bTSrfcfcD S V***bia« 

ts, putt, /u/t'Jiaat-it 4-@A*$n-c 
r2j <Diht>n^m<t>&t>ifz&fttzt& 

<$-®At>2tLTgtz^Z r 2j ©ffi*Jft^i§{±DS 
vmW-**: 'J 1 3 2 C*>m;fc>UTSrfcfcD S V*»»b 
f3t|-f 3. »*B*RJtt*«M*ttll3tt 1 0 0©*& 

[0 0 4 8] 014t;itDSVMWffl7D-f 

* - m * #% £ u * * s h * <d tft-ff © c o v> t m 

lC»Lt8J«r-^l' m^1b9—^l 2 0©jIIR 
KOWaifit) *pMJRfS Uf-y74 0 1) . tf^T-8 
b©A*)x-*f§SCt#A;k£tx£i: (X^y:/ 
4 0 3). ft<tIB8S?&*JfttftU}@S§ 100 l±4-[l©A 

7)1,7 H WXStHSB 1 1 0 fctft*rf|itlR& 1 4 0 CHI* 

Wtttffi "0" tttfl "3" t»g-T5i:, ±iE©^^ 
<bx-^i/©i:C5-C-iJlWUfe«fcdtc, ttSi "3" ©{li 
*?ffi©fl> A^-^tS roo0j~ro38jt 
3dJ:M?Hfl§{±> "0" ©ta*«F<MBi:*lft 
bT*ft^<b&fUJ£*f#-rs 'ig.^°I 
mX'$>2><, £tc, ttSS "2" fclSffi "4" H*!** 

i:, #?i "4" ©m^^^f§©F«g. x-hr-zm roo 

0j~ r 011j T026j ~ T047j jfr-f 
Sm*^fg<±x tt« "2" ©d3*i8Mti§i:£&bTfc 

5, E6~01 2£^ffr^<b5 1 -:/,)i/'r*l±, 

"o" iittffi "2" (D&jjn^mit. -en-etuwi 

"3" "4" (DmiistcXtlT-tmiCtt&TZ 



Hi^ft^iitfc^TttN r z I *»fft©«tt#a!c&a 

i-ptCtSfiS^n-CVxSo -©fc»x ttfll "0" KfcttS 
A^-^IS ro 0 Oj ~ r 0 3 8j fc. #<i "2" £ 
tsWSA*7 ; -^i§ ro 0 Oj ~ ro 1 ljfiU r 0 2 
6 j ~ TO 4 7 j #3££bfc*l££Ji> 4t&©tU:*Jf5^ 
figtfS')?*-*:^^ r lj - r2 J fcb 
-CDS V©<fi£*«]Jl UTgjS^tB^^F^M^SiR-rsC 

[0 0 4 9] •fCf, ft*fi!iRJi$W«fcl±i[H]B8 1 00C 

isv^, ^^b^-^Tb-uxaffgfii 10 
^ftattiMl "0" t-feot, Aa^-^asct'' 

As r 0 3 8 j WT©S-&t(± (X? y 74 0 7 -»Y e 

s) , r^iRK$)t)j ©^tbi^m^ai^b, nmbr- 

^tt^ "0" «d"t— ftotoXh'r— ^SS Ct CWJiE-r' 
StB^^f^-lgOC 1 t £§*^tiB-rh±t£tt<i."3" ©5 1 

-7;i/©xat-^ssc t c**j6-j-3inaiSF9Ho c 

2 t^li^tBt- Uf-y74 0 9) . ^bT, .DSVS 
g^^U 1 3 0, 1 3 2fcrsBS$*frVN5-?ft^ix©D 
SV (DSVfflgffl) ©*6«fl I DSV I *^ttJt«t 
tfl 4 OfcTttUET* (x^^x-4 1 9) o cicr% D 
SVSI^tU 1 3 d*f.©DS V lt-l©j&*Hi I D' 
SVlt-1 I {DjStf'bH^m&lCtt (X^>>7-4 1 9^Y 
es) » ^X^^E'J 13 1 ^CS«^^^TV^Sil*©ai*^ : 
tS^^X^t'J 1 3 3ttU*Ut:*§M5i:^ 
• DS ViH»>^E 'J 1 3 0k:lB^S^^^•t^^-5DSV lt-l 
X-DSVmn**') 1 3 2 4#tmx.5 (DSV«gM 
^ 'j 1 3 2©^4DSV lt-lC-TS) (7f.ii74 
2 0). It, DSVII^'J 1 3 2*e»©DSV2 
t-l©$6^f<i | D S V 2t-l | ©£#'h£V^tilS]bT-fc 
SS^C«* Ury7"4 1 9^No) . /U^t'J 1 3 3 
ic^*? tit V>53§*©tli^?9f-^f§4 tB* "f 5 i:&£x 
DSVSISf^^'J 1 3 2^Ci3^t^^^TV^SDSy 2 1-1 
T-DSVmm** 'J 1 3 04tlM5 (DSVillM 
^ij 13 0©P"3^*D S V 2f-lfrs) UrvW 
21), X?<y7 , 4 2 0&ZM 2 1©»> ^X rij© 

mjin^moc 1 1 ^^tx^^'J 1 3 1 tciifiniati;;*-**- 

^x r2j ©m*OTfiOC2tt-'U^t 
"J 1 3 3{CiiiJDl2e^*S (7f»r4 2 2) . *b 

^X rij ©tB^^f^O C 1 t £#»fcD S V* 
DS VSI^t'J 1 3 0T-SlifbtlBm-r*i:ftH, M 
X T2j ©tii*^F^SOC2 t4WcDSV*DSV 

1 3 2T-»@bTl31tf S(^f')'7 , 4 2 
3). fLT« iJcOA^x-^S^feS^^li 
>y 7*4 2 4-*No) ^r , J'7 , 4 0 3i:ID, iRfflA^lx— 

&-?fe*§^Cl± (Xx<y7-4 2 4^-Yes) y< 
7^t'J13 1 (XJi-'^X^^'J 1 3 3) tiBiS^nr 

5 01i>t>mt>-r2>(7. : ry7<l 2 5). ^Tf74 0 7l: 
fcUT, «F*aiRM#«H*lBiaB 1 0 0 # N W^fty- 



1 
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"0" fro, AAf-^iSCttf ro 3 8j 
l^l^ictt (^fv74 0 7^No) , ttJS 

"2" tloT, ATj^-^BS Ctfr roiljfilT 
Xtt ro 2 6 j ~ ro 4 7 j fflftHtfta^rS***!*?' 
b (Xxy7°4 ll)s jg£7Taii^l;:i± (*yy74 

ll-»Yes), rajjjR^ftj otfttBftSiiB^b, 
iS^flsf 1 — ^l/T" k vzmW-B l l 0i±, 

)\> 1 2 Ofr^ttJi "2" G>7—7fr<DXtl : f—9mS C 

t cj*j6rstb*^Bo c i t fttt^aj-rfc&fcttJB 
"4" ©^-Tvi/cA^-^Bsct cm-rama 
^f-tigo c 2 1 ^is&ai-r u^tm i 3) „ ft 

[0050] $ x^^^4 i l ctswrate-b* 

^Jg^-fcfcfc 1 l->No) , mlCthtlZntz 

mfjnm^mm^tz roj ~ r3j (d^cd^-xizm 
mm<D^r-x roj ~ r3j cAgy-rac hfrT-^a,, 

TlsL iJfflte^f^fgfr^-* r 2j (LSBfflOO-BO 
7>Mfr2fr£6) CtStl, JfcCDtiifcra^fiiM** 
"1", "3" , "4", "5" ©3*>tt<i "3" (Dff 

It. ra^fcBflyfcBd&^BHTtt* "0" ©ft^Ybx 
- fc fctt -5 tU^ft^B k Aft© A a 3 t frt? 15 a c 
bfcfroT, ^ff^ 1 5 tfc^Ttt, m<Dlht)tt^ 
m&>r—X r 2j (L SBffl©-i?n v>Sfr 2fr?> 6) 
C^Sll, *Offl*Wfi#tt« "3" ffift^b^-T" 

;i/*6a«**L*tH*«F^B-c*o*c» "0" ©?? 

&Hij*ar3&^«BKfcafr^?fr&*j»ru a^-rs 

Ur>y74 15-»Yes) . rs*?K»t)j 
©tfc/U*Sm£m*;b. ^{b^-^THu^SStgPi 

1 0&, ft^-fb^-TMH 2 0fr?>tt<i "3" ©^-7 

^©a^t 1 — *i§s c t izMfotz&tin^mo c 1 1 
set fc»j©-rsm*«F^Bo c 2 1 *r*ihi- u? 1 

7 7-4 17) c €IT, ±!3bfc«^i:RI«, ^f'^ 
4 1 9~4 2 5©$!ia*fTd. 

[0 0 5 1] Sfc, a^L«tVN»^fc«: Uf774 1 
5^No) „ rg^jK^bj ©tftm»JR*lHAU 
fb^-TVl/T H b^«»g|5 1 1 0 it. nmfrr-?* 1 

2 o*e>x*7 s -*Bsctt:»ji&-r*Hi*^»oc 

1 t£H^tBbT\ M^^^EU 1 3 1, 13 3Cdi*b 
TWIta (Xry74 18) . dffl±l£\ 

r 1 j , r 2 j ©tBftft-SfBO Clt, O C 2 t ©ffit± 
HUt-JfeSo *bt, ±fBbfe®^ri:|Bl«v Xf->7 , 4 

2 3~4 2 5©$aS^ffdc ^r-y/4 1 5^-N 



o-r^to*.s rjgjR&fcbj DSV©*6» 
ttCtb^^OSiRfc^ttfTto^ rsjRMfet)j i: 
!S5lTVU^€iJ13K 13 3's(Di«WDSV 
II^t'J13 0> 1 3 2T*©DSVStfcbSfr©<fr£*f 

o-c^a,. 

[0 0 5 2] fit, ZCD&olZlsTffmtZfttc 1 5 
try b©tB*^BA J NRZ I^fe£ftai:> £©NR 
Z I^fl^«»/JN5->U>^^* 5 3 T (T=^**;i> 
tTyh©JSI»D , I^7>V>^4 ! 1 1T©«H'J&B' 

fe u )tf^f % if ©«t#fcja«STf ca-r 4 c t fr 

ic * v^— * &r>m *> & < eat a £ t #t- g a . 
[0 0 5 3] &CEI1 5 *#^b^* 5 e>aisi^B (fl^ 
^B)' ©— fllCovvTf&Wt So ;ct\ ±f3©£5£ 
8-l'5^W$nTml«©tb^^B (WP*»C1WB 

■ ftfT-rs^BfrifW^-^fcBbTl^fri:, 
*vtf>3fr 

* »3£ -r a - 1 1 <t b a ^ f a - 1 * s t* § a . 

[0 0 5 4] il 5li, MXUmi 

*iJ4^-r«BSfllJ5£0^*>a. ^0ic:i3VN-r> x^^^B 

mktmmmm. 3 let DstitNR z i«a3 2 

tiffin U if h^D ^^i: 1 5 If s» h©^^* 5 ^^- 

$tvrv^a^m?y* s ^$nao *btv 15-sm 

iSl^ (miH^B) 3 3T\ \Zv h^o>yi7^^fflbT 1 
5 If y bO^Bfr?) 8lf >y h©V-^3-K* s ^B^ 
t7*- vy hBP3'4Ctt«&$tVTE CC^>ifflf 

^* s ai*^tiao ^t-s ^©.ta^^-f x^^*^B3 

T-filffl$naa.Hi^S3 3 ©O < ofr©*i66ffl^tCo 
iN-CWTtrtftW-rao 016Jis «iS^g3 3©-*SlB. 

(DBm*7F.Tmmmx'3bz. ^hh^v^tnrz i^b 

»3 2*6.P*&*naB*«F**Wtt» IS]^«ai@E&3 
oot-/'J7;i//;t7V ;i/^lfeB 3 o l i: t ti, 
K»H»D»J'tt, nSttRUBB 3 00^^0 T)V/^ 
7l/;i/tiS3 0 lSt>*-b*n7>*^dllHie§3 0 3tft 

*&^tia 0 *bT. isiffltfcmEiBS 3 o b-cttn^^B 
ja* 1 5ifv hW^B^iiL-r-sisj^-rafeift© 1 ?-^^ 

fr^J5E$ tt, C © 9 — F * D y (ii' U 7fr/* 
7i/;i/Btft»3 0 1 i:, 0 2 t-fe*n 7 >* 

$fttBEB§3 0 3 YVi?7>$ 3 0 4 i:t^t&*tl 

a. 

[ 0 0 5 5 ] y'J U;i/«»»3 0 1 T*liff£ 

^fSW^-^ny^CS-fVit 1 5 If v hft^B 
#(tt-CllfllJ«$iXx -© 1 5 If y h^^BJi, 
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v** 3 0 4 h#JB«$?§§3 0 2 £{ft££ft6o 9- F 
1/^^3 0 4T-& 1 5 hTy M5fl#7-H*Dy* 

£g-3uTiy-K# (i 5tr* h#) Ettas* ft, 

3 0 3»V?- H«*»3 0 S^^tiSo 
[0 0 5 6] «K □7>fttftfcBEHB3 0 3ttl£y b^O * 
/7^9- K*ny**JBV^T, 7-Kl/^*3 04* 
t>(D 1 5 If v h^fS©LS B«©Hfn7>ft*tftttlU 

;i/T-(i, 1 5 K»y hfffH©LSB«o^D7>ftk, 
[0 0 5 7] 

[19] ^r-^ r 0j : L S BfflJ©-t?U ^ >5(4 0 
^ rij : LSBfl^-tfo^VJItel 

^ T2j : L S B®J©-fe? D^>^(42^?) 6 
>T-7s T3j : L S B<M©-h?n 7 >fttt 7 1 0 

[0 0 5 8] LW^T, 15t^b^l§Ck-l©L 

W9BCk#fcT6DttJB w 0" ~" 6" 

So 

[0 0 5 9] *CT% ttjB*»»3 0 2Tftt«l«©«F* 
B C k A* if ©ttJicDfrHf-fbT 1 - TMUfc <£ 5 «F*fll * ftfc 

SC* s iEi:*5iCi:*fJiSr-5tt^#^$:^-rtt^tf^ (El 
"6" H«9«3 0 5©ttJBWy^ 

*3 i oizta^-rso tan. in*, cmi 5 try 
h©?$^l§£ l 0jtr-^bfc*©r*feSo c:t\ hi 

7 X 5> * ft 5 SSgaSX <fc !3 ?# <b ft t V ^ X . 
Ell 8StfEll 9^m^ttifi^m,mr^o =&EUC*5V> 
T. 1 0IM2 MX-^Znx^Z&l 5 K»;>©l?t 

^cktMUv ei 1 7x-7jk£ti2>mw5&ic& vnhn 

5 "0" ~ "6" ©ttif f CWfSt 5 7 OCO* 7 A 

*SI±© e *Ltt**©«Hrt c* v^t sst^$ ftt f a«F 
*fl§ck©<l (iais#iB#^K:ttftfcbfcw>ft-ti§Ck© 

II) *jj*bTV>5. PIEIT-Ji. f9r£©ft€fSCkCaB 
«»©*£^/i& b-tv> »K m%.<o 

ttasass3 o z^^tiaaottsis^^tti^^ft 

7>*f£WlH]B&3 0 3 ft 3 i «7-i«tt©«ra 

gck- 1 <DV-zm®iL*&mLxm>)m zvimw^* 

^bT. C©a-H«^SS3 0 5T-{£ffl-r5 
;J_K?-:7';H 2 Ott, 01X1/0 2 £5* bfc&ffliS 



I13<Dff*ftf-^ (H6-H12#flH) 12 0i: 
BU3-Kf-7^fftD, tt^U^^-^3 1 Ottl"? 
- h-ij©^f§Ck- 1 ©ttJi#^£f3Wb-tV'>3©T% 
tt£ b fe«P^8 C kfflttSIS^ i: 9 - h* U * X * 3 0 4 
fr&flW&SftSl^-FS&OflteH (#17b'V7) £ 
£-5Vvt3— 2 0©^fSCk-l©«ji# 

7>*#jfsiu »s-rs8t:f h©m 
^-*i§ (v-x3-h) £du*i-f a.- gui** ri- 
b-mHSeS 0 5 A 5 -fe*Q7>*t^tH[HlSS3 0 3A>£>r-* 
r 2 j £^^-*tiM8£gttElo;fcit^lcii. ffiDtf 
5tt<g<ittlS " 1" s " 3 " , ■ 4 " , " 5 " T-$> ?) x 

0 1 9C^T?^-TI5Hi:«c*. ifflttiSaVlA 
T-^^ftSIEH^ff^ftS 1 5 try b©??H§f§Ck©«i6 
HT-feSo ^bT. ft^l§Ck#\ Ck^5 8 5. Sfctt 

1 0 2 4 gCk< 9 2 1 6, 3= 9 2 1 6 < CkT-feS 

»©W*BCk©ttffi#*#l^©ttJBfc 
PK^ftfcV'Ol^T-fc. 3-h'f-7;H2 0 (0 6~ 

0 1 2#SS) ©??Hfl§Ck- 1 ©ttB#^t:*rjS"rs*^ 

T—^frftXlt. 1 5 hffl^P-^lgCk- 1 

ztix^zm-swi lcem-ftsfflt-, c©-y-^- 
c *s«fl $ ft x ^ z> mfr-s c tt ^ r z> «ffls^ * 

c*©^^l§ Ck©tt^#^ t bTSt^^-B-S C i:* s T- £ 

So £©j.$fcbTW*»ck©tt»#^fc«r©i«f*s 

Ck-lW^r-^M^ii^^Bliffl^^aCk-l S^bT 
Vi < Zk.&X'%2>o d©3-Hf£Saffl3 0 5©»#lcr3 

v>ts Ei2 ot^-r^n-^-i'- b t^csiwr*. t 

-T. VimX/VX* 3 1 0*«3WfI0{c-TS Ur?;74 
0 1) . «C, 9-h*U^X^*»t>^®Ck-l 4t#2> 
Uf77'4 0 3) . ■fit, 0 7>ft«li±l[H)S83 0 3 

5) o C©<r-^1»«*«fflb'r»si)»5ttJB»^*tft 

aj-ra (^^^t-4 o 7) . «3S8i»s3 o 2*>£#© 

^^i§Ck©ttBtf$S*t#S (XT974 0 9) . tftffi • 
bfe* t) h #©ft^i§ Ck©tt^f8* J ^ 

i:C»aa:ttJB#**»'4CkfcJt»», It© 
^F^aCk©ttffi#^*St^-r5 Ur'^4 11). 
«ll/y^3 1 OCIBttiSftT^S^^Ck-lWtt 
ffiS^ (8)»Jtt©«£(± "0" ) Ofvt3-Kf-^l' 
12 0©*?f-^;i' (^BCk-lCttSS^^T 
S^ffi-tf^-^1/) l*)4^bT, Si^bfci*©^^ 
i§Ck©«vSI#^i:^f^Ck- 1 t&tei&lZixX^ZV 
-X3-mkiht2> 1 3) . tfcthbfc8 

H>> h©V-^n-H*^gCk-l©^3-Kat 
bTtB^-TS (^^^7-4 15). *©^^BCk*a 
^^-•SfetotC, #©ft*SCk©#ffi##£#!iL'^ 
^ 3 1 OJcfBtlf -5 U7?^4 17). WTs 
5^^*s«<*Si:r-^7 i 'i'^4 0 3«(^4^t)JE 
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[0060] mz, 02 1 *&mLi-<f.vt>*ftW(D&m 

t'i%.mmW3 3 a©ffi/j)Ui0 1 6 C7jVr«WKK3 3© 
ffilDKS 0 StftfNftdtU 3-H«ii3 0 5 aCtt, 

5 try h©ra^«fcttj6-r*8Mf7 j --*48B*b-tv>s 
3— Ky— ^";i/3 o 6#«*.$>;h.-tv>a. flfe©« 
at (mmmmm^3 o o. s/>jr;u/^7i/;u*»«3 

0 1, tt^«»g§3 0 2, 7-Hl/-^^ 3 0 4) JiHD 
DfllJSiRT?* *©-*?„ *©15JS^Ji#BS-rSo 
[0 0 6 1] € IT, 021 izmtt&M&W 3 3 a©=> 
-H«W3SB3 0 5 atlt 3 0 4A>*> h5 

£«3IB#j£©^BCk©tt?Sti?a#{&i&£*v£o 
T% 02 2Ji, 3-bM&fi]a53 0 5 a£(§££tlTV->£ 
3— K? — ^";i/3 0 6©— a5%^-r*©T*fe>)\ A:fr£ 
tlS 1 5 tT>y b©^|g (1 0jtXV2iiT-^-f) Ck- 
l*#l7h-l/^tbt, ttSSSI®SS3 0 2A>£#tSi&£ 
tVSttffi«$S (0 1 7fc^1-«t«fiiRCJi*««S«F*B 

©«»)■ "o" ~ "6" c»ts i o«©r^ (8 If 

000000000100000 
0100010000 00000 
10000 1000001000 
[0 0 6 6] LSBiO-b'n7>a^feli3-Kr-7' 
;V3 0 6*»*>, ^tt©?S*iB r 0 0000000010 
0 0 0 Oj C^-JtB-rs^r— *ii>r-X T2 j T-feSCJ: 
fit, *©??f^B* s #!i "1" > "3" % 

[0 0 6 7] C©^Ctt«©^^|§ ro 1 0 0 0 1 0 
0 0 0 0 0 0 0 0 j #tt*IS "4" WSCi:*^ ttS 

"4 M fcWjte-rsa^-^Bimij-rntfav^. 02 

2 C^t 3 - Kr-?;i/3 0 6 4#!Ht5 fc, rojtf 
8 bca-Sf^-^BilbTiii^nS CBHtflj^iX 

fcTc©^-^}* roj r-fe-pfcchtffiJS) . H«C2 
#1© i"o 1000100000000 Oj (±^-* 

>"2j ©^-efet), *©«F^B©ttJBtt "5" TifcS 
Ztfrt>. 3-Hr-r;i/3 0 6?:#mi:, 8K-y 

t-Oft-Sf^-^Bti r 1 J T'feSChA^JSo b&#-3 

t, .c©a»#5S;fc.fcti«s »£©flF*fifc«©ffirefi 
CS-3^TJS£©ft^B (3Z.«±BU©^^l§i:a4©^^ 

sta^v»T«f©«f9») ^^©^-^t^-ra-i: 

*ST-$So C©*5E©ff^C*5l>T, >r-*£{£ 

ttI©a*.t!)fl«:V^Iis#4L< *©15l>m£vvt* 
jiC*fjS-rstg.^3-H{i3-b-7 1 -7 r ;i/3 0 6 tgflf* 



>r-XtiS?g&§3fsbTV>3* s > £»©=!-- 1*«M» 3 0 
5 a£«*&«£Cli*-*«*lifc<T*.ftV^ *b 

T\ Z\(D&otL?—Y^-7K3 0 64^ffl-rsa^-t: 
(i, ]J9©ftH5Bfc«l8£©ft^B©ttSS#*JftWU fiffl 

[0 0 6 21 02 1 3 a£fflV*fe® 

x-m^ti£oiz, n^moL s Btj©-tfP 7>gciD 

v--^MJ7fe^ *©flF^fi© 
ttffi«WT©ilt)fc«t5. 
[0 0 6 3 ] 

[«1 0] roj -»4*tt "0" , . "I" 

ri j -krjb -i - x "2" , "3" 
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PROBLEM TO BE SOLVED: To improve an encoding rate by permitting a 
code table to store a code word corresponding to an input data word and 
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input data word and selecting the plural encoding tables. 

SOLUTION: An 8-15 modulator 13 converts the input data word of eight % r 
bits, which is inputted through a format part 12, into the code word of 15 ■ ( 

bits by referring to a code table 120. Ah NRZI conversion circuit 14 - - - " 

receives a code word, generates an NRZI signal and records it in a 

recording medium 2 through a recording medium driving circuit 15. At the iss^ ^fegte ^ 
time of constituting the code table 1 20, the code word is allocated based 

on a limit that a minimum run length is 3T and a maximum run length is 
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